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(54) NAVIGATION DEVICE 

(57)Abstract: 

PURPOSE: To provide a navigation device for providing 
detailed information for guiding a route with a detailed map 
for specifying the position of a vehicle where the device is 
mounted. 

CONSTITUTION: A CD-ROM 141 stores data for searching 
route expressed in network format and detailed data for 
specifying the position of its own vehicle, and the position of 
the vehicle detected by GPS 12 and a relative position 
detection system 13 is arranged on the detailed data, thus 
specifying the position of the vehicle. The detailed data 
include, for example, the shapes of all roads, one-way 
information, and no right-turn/left-turn information, thus 
providing route guide information based on the detailed data 
by associating the data for searching route and the detailed 
data. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A navigation device with which said route guidance means includes a detailed information creating means 
which generates detailed information with detailed data recorded on said recording device after a run start in a 
navigation device, comprising: 
Data for route search. 

A recording device on which detailed data for amending a self-vehicle position on a map is recorded. 
A self-vehicle position recognizing means for recognizing a self-vehicle position. 

A route search means to set up a running route based on an origin, a destination, and data for route search currently 
recorded on a predetermined hierarchy of said recording device, and a route guidance means to output information to 
which it shows a run of a self-vehicle after a run start in accordance with a running path set up by said route search 
means. 

[Claim 2]The navigation device comprising according to claim 1: 

Data for route search currently recorded on said recording device contains node information and link data, An 
extraction means by which detailed data currently recorded on said recording device extracts link data in data for 
route search according to a running route searched by said route search means including node information, link data, 
and a detailed map in said detailed information creating means. 

Information means forming which generates detailed information based on attached information included in link data in 
detailed data for which a correspondence link search means which looks for link data in detailed data corresponding to 
link data in data for route search extracted by said extraction means, and said correspondence link search means were 
searched. 

[Claim 3]The navigation device comprising according to claim 1: 

Data for route search currently recorded on said recording device contains node information and link data, An 
extraction means by which detailed data currently recorded on said recording device extracts node information in data 
for route search according to a running route searched by said route search means including node information, link 
data, and a detailed map in said detailed information creating means. 

A corresponding node search means which searches for node information in detailed data corresponding to node 
information in data for route search extracted by said extraction means. 

[Claim 4]The navigation device comprising according to claim 1: 

Data for route search currently recorded on said recording device comprises node information and link data, Detailed 
data in which node information is recorded on said recording device including an initial entry connected to the node, An 
extraction means by which said detailed information creating means extracts node information in data for route search 
according to a running route searched by said route search means including an initial entry by which it comprises node 
information, link data, and a detailed map, and node information is connected to the node. 

A correspondence initial entry search means which searches for node information in detailed data which has the same 
initial entry as an initial entry included in node information in data for route search extracted by said extraction means. 

[Claim 5]The navigation device according to claim 4 with which an initial entry included in data for route search and 
detailed data which are recorded on said recording device is arranged under a specific rule. 
[Claim 6]The navigation device comprising according to claim 1: 

Road shape data in which said route guidance means displays shape of a road included in said route search means. 

A road geometry reading means which reads road geometry along a running route searched by said route search means 

from said road shape data. 

[Claim 7]When a detailed degree of information which said route guidance means should provide is high, The navigation 
device according to claim 1 which provides information with detailed data recorded on said recording device, and 
provides information with road shape data read from said road geometry reading means when a detailed degree of 
information which should be provided is low. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the navigation device which made easy especially generation of the 

enlarged drawing of a specific point with respect to the navigation device carried in a car. 

[0002] 

[Description of the Prior Art]The navigation device which displays the route from a its present location to the 
destination is carried in a car in recent years in many cases. This device comprises CD-ROM, the self-vehicle position 
recognition part, the indicator, control section, and final controlling element which recorded the map. 
Route search mode in which it searches for the route from a its present location to the destination before a run start, 
and guide mode which provides the notice information of a route during a run are performed. 

[0003]Namely, the self-vehicle position recognized by the self-vehicle position recognition part in route search mode. 
Or in order to prevent deviating from the running route which searched the running route automatically based on the 
origin and destination which were inputted from the final controlling element, and was searched in guide mode, an 
intersectional name, an object, a direction of movement, etc. are shown at a crossing, for example. 
[0004] 

[Problem(s) to be Solved by the Invention]However, since the data for route search recorded on CD— ROM is 
expressed with what is called network form that disregarded road geometry and does not express the shape of the 
actual road, it is unsuitable to offer of the notice information to a driver. Therefore, in the conventional navigation 
device, While reading and displaying a data requirement along the running route searched in route search mode from 
the data for route guidance in which the detailed degree which set beforehand and was carried out is being fixed, And 
it was common to have provided the detailed map for what is called map matching which carries out position 
amendment of the self-vehicle position on the road of a map. 

[0005]For this reason, only the information on the detailed degree of the data for route guidance not only can obtain 
the display in route guidance, but the detailed map for map matching had the technical problem that it was not used in 
addition to map matching. This invention was made in view of the aforementioned problem, and is *♦**. It is providing a 
navigation device [ purpose ] for the enlarged display of the specific point for route guidance using the detailed map of 
business, as it is easy. 

[0006] 

[Means for Solving the Problem]A recording device on which detailed data for a navigation device concerning claim 1 
to amend a self-vehicle position on data for route search and a map is recorded, A route search means to set up a 
running route based on data for route search currently recorded on a predetermined hierarchy of a self-vehicle 
position recognizing means for recognizing a self-vehicle position, and an origin, a destination and a recording device, In 
a navigation device possessing a route guidance means to output information to which it shows a run of a self-vehicle 
in accordance with a running path set up by a route search means after a run start, A route guidance means includes a 
detailed information creating means which generates detailed information with detailed data recorded on a recording 
device after a run start. 

[0007]Data for route search in which a navigation device concerning claim 2 is recorded on a recording device contains 
node information and link data, Detailed data currently recorded on a recording device contains node information, link 
data, and a detailed map, An extraction means by which a detailed information creating means extracts link data in data 
for route search according to a running route searched by a route search means, A correspondence link search means 
which looks for link data in detailed data corresponding to link data in data for route search extracted by an extraction 
means, Information means forming which generates detailed information based on attached information included in link 
data in detailed data for which a correspondence link search means was searched, and **, ** and others 
[0008]Data for route search in which a navigation device concerning claim 3 is recorded on a recording device contains 
node information and link data, Detailed data currently recorded on a recording device contains node information, link 
data, and a detailed map, An extraction means by which a detailed information creating means extracts node 
information in data for route search according to a running route searched by a route search means, A corresponding 
node, search means which searches for node information in detailed data corresponding to node information in data for 
route search extracted by an extraction means, and **, ** and others 

[0009]A navigation device concerning claim 4 includes an initial entry by which data for route search currently 
recorded on a recording device comprises node information and link data, and node information is connected to the 
node, Detailed data currently recorded on a recording device comprises node information, link data, and a detailed map, 
and node information includes an initial entry connected to the node, An extraction means by which a detailed 
information creating means extracts node information in data for route search according to a running route searched 
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by a route search means, A correspondence initial entry search means which searches for node information in detailed 
data which has the same initial entry as an initial entry included in node information in data for route search extracted 
by an extraction means, and **, ** and others 

[001 0]A navigation device concerning claim 5 is arranged under a rule that an initial entry included in data for route 
search and detailed data which are recorded on a recording device is specific. A navigation device concerning claim 6 
includes road shape data in which a route guidance means displays shape of a road included in a route search means, 
and a road geometry reading means which reads road geometry along a running route searched by said route search 
means from road shape data. 

[001 1 information is provided with detailed data recorded on a recording device when a navigation device concerning 
claim 7 had a high detailed degree of information which a route guidance means should provide, When a detailed degree 
of information which should be provided is low, information is provided with road shape data read from a road geometry 
reading means. 
[0012] 

[Function]If it is in the navigation device concerning claim 1, route guidance information is generated using the detailed 
data for amending a self-vehicle position. If it is in the navigation device concerning claim 2, the information included in 
the link data of the data for route search is displayed. 

[0013]If it is in the navigation device concerning claim 3, matching with route search data and detailed data is 
performed by the node information of the data for route search, and detailed data. If it is in the navigation device 
concerning claim 4, based on the initial entry included in the node information of the data for route search, matching 
with route search data and detailed data is performed. 

[0014]If it is in the navigation device concerning claim 5, the initial entry included in the node information of the data 
for route search is recorded in accordance with a predetermined rule. If it is in the navigation device concerning claim 
6, route guidance information is generated based on the road shape data provided besides detailed data. If it is in the 
navigation device concerning claim 7, based on the route guidance information and road shape data which were 
generated based on detailed data according to the demand detailed degree of notice information, route guidance 
information is used properly. 
[0015] 

[Example]The system configuration figure of the example of the navigation device which drawing 1 requires for this 
invention, and drawing 2 are the system plot plans of the example of the navigation device concerning this invention. 
The navigation device comprises GPS(global positioning system) 12, the relative-position detection system 13, the 
CD-ROM system 14, and the display touch panel system 15 focusing on the control section 11 which is a 
microcomputer. 

[001 6]Namely, GPS12 comprises the GPS antenna 121 and the GPS receiver 122, detects the absolute position of a 
self-vehicle using a GPS Satellite (not shown), and transmits it to the control section 11. In the relative-position 
primary detecting element 133, the relative-position detection system 13 detects the relative position of a self-vehicle 
based on the direction detected by the magnetic field sensor 131, and the distance detected with the speed sensor 
132, and transmits it to the control section 1 1. 

[0017]The additional information corresponding to the data for route search which the CD-ROM system 14 linked the 
road and expressed the crossing with the node, and each crossing. (For example, a crossing name, traffic restriction 
information, an object, etc.) It comprises the CD-ROM player 143 which reads the data for route search, and additional 
information from the magazine 142 which stores CD-ROM141 memorized and CD-ROM 141, and CD-ROM 141. 
[0018]Furthermore, the display touch panel 15 is used in order to input the operator command to the control section 
11, while it displays navigation information. Drawing 3 is structural drawing of the data memorized by CD-ROM141, and 
is classified into the data 31 for route search, and what is called the data 32 for map matching. 

[0019]The data 31 for route search is a node about a crossing, and is the network form which displayed the road by a 
link. 

The data 31 1 for wide areas, the data 312 for mid-ranges, and the data 313 for short ranges are included. 
Since the self-vehicle position on a map is pinpointed, the data 32 for map matching is used. 

[0020]Namely, although a self-vehicle position is pinpointed by the relative position detected with the absolute position 
and the relative-position detection system 13 which are detected by GPS12, When the self-vehicle position has been 
arranged on the data for route search, all also originate in the road not being included at the above-mentioned error 
and data for route search of a position detecting system, and it may not be arranged at an exact position. 
[0021]For this reason, it is common to use the data 32 for map matching, to pinpoint a position exact as conditions for 
a car being always on a road, and to compensate the error of a position detecting system. Since the road of all 
principles is recorded on the data 32 for map matching, If it is possible to take consistency between the data 31 for 
route search and the data 32 for map matching, it will become possible to carry out an offer of information using the 
map contained in the data 32 for map matching in route guidance processing. 

[0022] Drawing 4 is a mimetic diagram of the data about the crossing N, and it is only included that the node A, B, and 
C of others [ data / route search / node / N1 ] and D are connected. On the other hand, the shape of each link of 
connecting between the node N2 other than the information that the node P, Q, and R of others [ data / 32 / for map 
matching / node / N2 ] and S are connected, and other nodes is also contained. 

[0023] Drawing 5 is structural drawing of the node information contained in the data for route search, and comprises 
latitude of the node N1, longitude, connection data, and addition route cost, the nodes by which connection data is 
connected to the node N1 are A, B, C, and D — being shown (A, B, C, D) — it is recorded. In order to show that the 
node A, B, and C of the data for route search and D furthermore correspond to the node P, Q, and R of the data for 
map matching, and S, (P, Q, R, S) are recorded. 

[0024]Therefore, it is determined that the node N1 contained in the data for route search corresponds to the node N2 
of the data for map matching by searching for the node to which the node P, Q, and R and S are connected from the 
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data for map matching. Drawing 6 is structural drawing of the link data contained in the data 32 for map matching, and 
the whole has the structure where M link data stands in a row in series as shown in (b). 

[0025]As one link data is shown in (**), a beginning point node number, a terminal node number, a road class, width, 
one-way traffic information, a link direction, and link length are contained. Therefore, it becomes possible to provide a 
road class, width, one-way traffic information, etc. as route guidance information. Drawing 7 is structural drawing of the 
node information of the data for map matching, and the whole has the structure with which M node information was 
connected in series as shown in (b). 

[0026]As one node information is shown in (**), the coordinates of a node, the number of links connected to the node, 
and the connection link number are recorded. Furthermore, additional information, such as for example, right and left 
chip box inhibition information, is also recorded. Therefore, it becomes possible as route guidance information to 
provide right and left chip box inhibition information etc. 

[0027]It becomes possible to shorten the searching time of the node N2 of the data for map matching by memorizing a 
memory order of the node of the connection data contained in the data for route search to a fixed rule (for example, 
clockwise rotation on the basis of north). Based on the road data for map matching, it takes time search of the data 
for map matching of what can acquire detailed information if the information for route guidance is generated. 
[0028]Then, processing time when displaying road geometry can be shortened by providing the road shape data which 
comprised graphical data corresponding to the data for route search. While shortening processing time by using the 
data for map matching, and road shape data properly according to the detailed degree which a user furthermore 
desires, it is possible to acquire the route guidance information on a suitable detailed degree. 
[0029] 

[Effect of the Invention]According to the navigation device concerning claim 1, since a self^vehicle position is 
pinpointed, route guidance information can be generated using the detailed data essentially memorized in the navigation 
device, and it becomes possible to reduce the storage capacity of a navigation device. 

[0030]According to the navigation device concerning claim 2, it becomes possible to display the information included in 
the link data of the data for route search. According to the navigation device concerning claim 3, since matching with 
route search data and detailed data is performed by the node information of the data for route search, and detailed 
data, it becomes possible to display the information included in node information. 

[0031]According to the navigation device concerning claim 4, it becomes possible to shorten processing time by 
performing matching with route search data and detailed data based on the initial entry included in the node 
information of the data for route search. According to the navigation device concerning claim 5, it becomes possible to 
shorten processing time further by recording the initial entry included in the node information of the data for route 
search in accordance with a predetermined rule. 

[0032]According to the navigation device concerning claim 6, it becomes possible to shorten processing time by 
generating route guidance information based on the road shape data provided besides detailed data. According to the 
navigation device concerning claim 7, it becomes possible to provide suitable notice information by short processing 
time by using route guidance information properly based on the route guidance information and road shape data which 
were generated based on detailed data according to the demand detailed degree of notice information. 



[Translation done.] 



